TrkB-deficient mice show diminished phase shifts of the circadian activity rhythm in response to light.
Brain-derived neurotrophic factor (BDNF) has been implicated in the mechanism underlying the circadian sensitivity of the clock in the hypothalamic suprachiasmatic nucleus (SCN) to the phase-shifting effects of light. In the present study, we examined the role of the cognate receptor for BDNF, the TrkB tyrosine kinase, in the photic regulation of the SCN clock by determining whether the phase-shifting action of light is impaired in mice with targeted mutation of the TrkB gene. In comparison with wild-type littermates, heterozygous TrkB mutant mice (trkB(+/-)) showed marked reductions in SCN and cortical levels of this neurotrophin receptor that were accompanied by decreases in the amplitude of light-induced phase shifts during the subjective night. These results provide further evidence indicating that BDNF-mediated signaling through the TrkB receptor is an important process in the gating of SCN responses to light and its phase-shifting effects on circadian rhythms.